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PROBLEM TO BE SOLVED: To contrive not to produce 
the short channel effect, lowering the thereshold value 
voltage nudesiringly and accelerate the switching 
operation of a transistor for peripheral circuit 
SOLUTION: A surface flattened interlayer insulating film 
10 is formed on an insulating film to be the sidewall of a 
transistor, so as to form a capacity accumulation 
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interlayer insulating film 10, after the formation thereof, 
is etched away, and then the insulating film 8 is etched 
away to form a sidewall. Also a high concentration 
impurity layer is formed to complete a transistor. In such 
a constitution, the effect of heat treatment on the 
transistor can be lessened, since the capacity 
accumulation electrode 12 can be formed on a flat . 
surface, to make fine and rapid etching operation 
feasible before the formation of the transistor. 
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* NOTICES* 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 1. This 
document has been translated by computer.So the translation may not reflect the original precisely 
2 **** siiows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim l] The manufactiire method of a semiconductor memory characterized by providing the following. 
The process which forms a gate electrode in the memory cell section and the circumference circuit section 
on a sihcon substrate, respectively. The process which forms a low-concentration impurity layer in the 
aforementioned sihcon substrate using the aforementioned gate electrode. The process which forms a 
wrap insulator layer for the aforementioned gate. The process which forms the layer insulation film 
which carried out flattening of the front face on this insulator layer, and the process which carries out 
opening of the accumulation electrode contact to this layer insulation film and the aforementioned 
insulator layer, The process which forms an electric conduction film all over including this accumulation 
electrode contact, and carries out selective etching of this and forms a capacity accumulation electrode, 
The process which counters this capacity accumulation electrode and forms a capacity insulator layer and 
a capacity co\xnterelectrode, The process which carries out the mask of the necessary field, **********g 
the aforementioned layer iasulation film and an insulator layer one by one, and forms a sidewall in the 
side of the aforementioned gate electrode, and the process which carriies out the mask of the 
aforementioned memory cell section, and forms a high-concentration impurity layer in the 
aforementioned circumference circuit section. 

[Claim 2] The manufacture method of a semiconductor memory characterized by providing the following. 
The process which forms a field oxide fihn in the isolation field on the fi*ont face of a sihcon substrate, and 
forms the memory cell section and the circumference circuit section, and forms the 1st, the 2nd, and 3rd 
gate electrodes in each part through a gate oxide fihn. The process which forms a low-concentration 
source field and a low-concentration drain field in the aforementioned silicon-substrate firont face to the 
above 1st and the 2nd gate electrode at a self-adjustment target. The process which forms the 1st sihcon 
oxide used as the sidewall of the LDD type transistor of the circumference circuit section. The process 
which forms an etching-proof nature insulator layer on this 1st sihcon-oxide firont face, The process which 
forms a hole, and the 1st electric conduction film are formed, the accxmulation electrode contact which 
penetrates the process at which a front face forms in the whole surface the 1st layer insulation film by 
which flattening was carried out, and this the 1st layer insiilation film, aforementioned etching-proof 
nature insulator layer and 1st sihcon oxide of the above, and arrives at the low concentration drain field 
of the above 1st - And the process which carries out selective etching of this and forms a capacity 
accumulation electrode and the process which forms a capacity insulator layer and the 2nd electric 
conduction fihn in the whole surface one by one, carries out selective etching of the electric conduction 
fihn of the above 2nd, and forms a capacity coimterelectrode, The process at which etching removal of the 
layer insulation fihn of the above 1st is carried out, and the aforementioned etching-proof nature 
insulator layer is exposed. The process which removes this etching-proof nature insulator layer, and the 
process which carries out the etching back of the 1st sihcon oxide of the above alternatively and forms a 
sidewall in the side attachment wall of the above 1st, the 2nd, and 3rd gate electrode, The process which 
forms a high concentration impurity layer to the above 2nd and the 3rd gate electrode, and forms an 
NMOS transistor and a PMOS transistor, respectively the bit hne contact which forms in the whole 
surface the 2nd layer insulation fihn with which flattening of the firont face was carried out at the whole 
surface, and reaches this 2nd layer insxilation film at the low concentration impurity layer of the 
aforementioned memory cell section, and the high concentration impurity layer of the circumference 
circuit section - with the process which forms a hole The process which forms a bit hne on the fi-ont face 
of the layer insulation fihn of the above 2nd through these bit line contacts, The process which a fi-ont face 
forms in the whole surface the 3rd layer insulation fihn by which flattening was carried out, and forms 
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. the contact hole which penetrates this 3rd layer insulation film and tiie layer insulation film of the above 
2nd, and reaches the high concentration impurity layer of the aforementioned circumference circuit 
section, The process which forms the aluminum wiring connected to each high concentration impurity 
layer through this contact hole. 

[Claim 3] The manufacture method of the semiconductor memory' of the claims 1 or 2 which perform the 
photoresist of 1 for the selective etching of a capacity insulator layer and a capacity coxmterelectrode as a 
mask, remove this photoresist after that, use a photoresist besides a wrap as a mask for a latus field 
rather than this, and carry out etching removal of the layer insulation film of the above 1st. 
[Claim 4] The manufacture method of the semiconductor memory of the claims 1 or 2 which perform the 
photoresist of 1 for the selective etching of a capacity insulator layer and a capacity counterelectrode as a 
mask, and carry out etching removal of the layer insulation film of the above 1st after that, using this 
photoresist of 1 as it is. 

[Claim 5] The manufacture method of a semiconductor memory characterized by providing the following. 
The process which forms a gate electrode in the inemory cell section and the circumference circuit section 
on a silicon substrate, respectively. The process which forms a low-concentration impurity layer in the 
aforementioned silicon substrate using the aforementioned gate electrode. The process which forms a 
wrap insulator layer for the aforementioned gate. The process which forms the 1st layer insulation film 
which carried out flattening of the front face on this insulator layer, The process which carries out 
opening of the bit line contact to this the 1st layer insulation film and aforementioned insulator layer, The 
process which forms an electric conduction film on the layer insulation film of the above 1st, and carries 
out selective etching of this and forms a bit line. The process, which forms the 2nd layer insulation film 
which besides carried out flattening of the firont face, and the process which carries out opening of the 
accumulation electrode contact over the layer insulation film of the above 2nd, the 1st layer instdation 
film, and the aforementioned insulator layer, The process which forms an electric conduction film on the 
layer insixlation film of the above 2nd including this accumidation electrode contact, and carries out 
selective etching of this and forms a capacity accumulation electrode, The process which counters this 
capacity accumvdation electrode and forms a capacity insulator layer and a capacity coxmterelectrode. 
The process which carries out the mask of the necessary field, **********s the aforementioned layer 
insulation film and an insulator layer one by one, and forms a sidewall in the side of the aforementioned 
gate electrode, and the process which carries out the mask of the aforementioned memory cell section, 
and forms a high-concentration impurity layer in the aforementioned circumference circuit section. 
[Claim 6] The manufacture method of a semiconductor memory characterized by providing the following. 
The process which forms a field oxide film in the isolation field on the front face of a silicon substrate, and 
forms the memory cell section and the circumference circuit section, and forms the 4th gate electrode over 
the circumference circidt section in each part through a gate oxide film from the 1st, the 2nd, and 3rd 
gate electrode and memory ceU section. The process which forms a low -concentration source field and a 
low-concentration draia field in the aforementioned sihcon-substrate front face to the above 1st and the 
2nd gate electrode at a self-adjustment target. The process which forms the 1st silicon oxide used as the 
sidewafl of the LDD type transistor of the circumference circuit section. The process which forms an 
etching-proof nature insulator layer on this 1st silicon-oxide front face, the bit line contact which 
penetrates the process at which a front face forms in the whole siirface the 1st layer insulation film by 
which flattening was carried out, and this the 1st layer insulation film, aforementioned etching-proof 
nature insulator layer and 1st silicon oxide of the above, and reaches the low concentration source field of 
the above 1st, and the gate electrode of the above 4th -- with the process which forms a hole The process 
which forms the 1st electric conduction film, and carries out selective etching of this and forms a bit fine, 
A front face forms in the whole surface the 2nd layer insulation film by which flattening was carried out. 
This 2nd layer insulation film, the accumulation contact which penetrates the layer insulation film of the 
above 1st, the aforementioned etching-proof nature insulator layer, and the 1st silicon oxide of the above, 
and arrives at the aforementioned low-concentration source field *- with the process which forms a hole 
The process which forms the 1st electric conduction film in the whole surface, carries out selective etching 
of this and forms a capacity accumulation electrode, The process which forms a capacity insulator layer 
and the 2nd electric conduction film in the whole surface one by one, carries out selective etching of the 
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electric conduction film of the above 2nd, and forms a capacity connterelectrode, The process at which 
etching removal of the above 1st and the 2nd layer insiilation film is carried out, and the aforementioned 
etching-proof nature insulator layer is exposed, The process which removes this etching-proof nature 
insulator layer, and the process which carries out the etching back of the 1st silicon oxide of the above 
alternatively, and forms a sidewall in the side attachment wall of the above 2nd and the 3rd gate 
electrode, The process which forms a high concentration impurity layer to the above 2nd and the 3rd gate 
electrode, and forms an NMOS transistor and a PMOS transistor, respectively, the bit line contact which 
forms in the whole surface 'the 2nd layer insulation film with which flattening of the front face was 
carried out at the whole surface, and reaches this 2nd layer insulation film at the low concentration 
impurity layer of the aforementioned memory cell section, and the high concentration impurity layer of 
the circxmiference circuit section with the process which forms a hole The process which forms a bit line 
on the front face of the layer insulation film of the above 2nd through these bit Line contacts. The process 
which a firont face forms in the whole surface the 3rd layer insulation film by which flattening was carried 
out, and forms the contact hole which penetrates tids 3rd layer insulation film and reaches the high 
concentration impurity layer of the aforementioned circumference circuit section, and the process which 
forms the aluminum wiring with which it connects with each high concentration impurity layer through 
this contact hole. 

[Claim 7] The claim 1 which includes the process which forms a refractory -metal silicide filTn ia the 
aforementioned high concentration impurity layer after forming the high concentration impurity layer of 
the NMOS transistor of the circumference circuit section, and a PMOS transistor, or the manufacture 
method of one semiconductor memory of 6. 
[Detailed Description of the Invention] 
..[0001] . . 

[The technical field to which invention belongs] Especially this invention relates to the manufacture 
method of DRAM (dynamic random access memory) with the memory cell which has the capacitor of a 
stack structure about the manufacture method of a semiconductor memory. 
[0002] . 

[Description of the Prior Art] In DRAM which generally has the memory cell of a stack structure, since a 
stack capacitor will be formed after transistor formation, many heat treatment processes are needed after 
transistor formation. Specifically it is processes, such as impurity diffusion for resistance reduction of a 
reflow for flattening of a gate electrode and a capacity acc\imulation inter -electrode layer insxilation film, 
and the electrode material of a stack capacitor, and scaling of a capacity insulator layer, for example, heat 
treatment for about a total of 120 minutes is needed at the temperature of about 800-950 degrees C. The 
impurity in the source field of a transistor and a drain field is spread with this heat treatment, and the 
diffusion layer depth will become deep or will be prolonged at a longitudinal direction un-wanting. In this 
case, the fall of the threshold voltage by the short channel effect becomes easy to take place, and, for this 
reason, channel length between the source field of the above-mentioned transistor and a drain field 
cannot be reduced to below a fixed size, but there is a trouble that improvement in the speed of the 
switching operation of transistors for circumference circuits, such as a WORD driver and a timing 
generator, will be restricted. Then, there are some which were indicated by JP,4- 134859, A as technology 
for solving such a trouble, 

[0003] Drawing 9 and drawing 10 are the cross sections of the order of a process for explaining the 
manufacture method of the conventional semiconductor memory indicated by the aforementioned official 
report. A circxmiference circviit is the example of DRAM which consisted of CMOS, and this conventional 
example has shown the NMOS portion of a circumference circuit, and the portion of a memory cell in this 
drawing. First, after forming the P weU 2 and the N well 3 in the P type sihcon substrate 1 as shown in 
drawing 9 (a), forming the field oxide film 4 in the front face of a parenthesis alternatively by the usual 
LOCOS method and performing the impurity ion implantation for threshold armature -voltage control, 
the gate oxide film 5 is formed by thermal oxidation. Next, the about 300nm polycrystal silicon film which 
doped Lynn (P) as 1st electric conduction film is deposited on the whole surface, patterning of this is 
carried out, and the gate electrodes 6 A and 6B are formed. 

[0004] Then, the gate electrodes 6A and 6B are used as a mask, the ion implantation of Lynn (P) is carried 
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out to the NMOS portions of the memory cell section and a circumference circuit two E13 to about two, 
and it is N. - A diffusion layer 7 is formed. Then, the 1st about 200nm silicon oxide 8 is formed ia the 
whole surface by the chemical vapor growth. This 1st silicon oxide 8 turns into a layer insulation film 
between the MOS transistors and stack type capacitors in a memory cell. 

[0005] Next, it is N as shown in drawing 9 (b). • The 1st silicon oxide 8 on a diffusion layer 7 is 
**********ed, and opening of the contact 11 for the capacity accumulation electrodes of a stack type 
capacitor is carried out. Then, the about 400nm polycrystal silicon film which doped phosphorus (P) as 
2nd electric conduction film is deposited by the chemical vapor growth, and the capacity accximulation 
electrode 12 which carries out patterning of this and turns into a lower electrode of a stack type capacitor 
is formed. Next, a silicon nitride is deposited on the whole surface, it oxidizes in 950 more-degree C steam 
atmosphere for 20 minutes, and the capacity insulator layer 13 is formed. Then, the about 200nm 
polycrystal silicon film which doped phosphorus (P) as 3rd electric conduction film is deposited by the 
chemical vapor growth, a photoresist 15 is used as a mask, and this polycrystal silicon film and the 
capacity insulator layer 13 are **********ed. The capacity counterelectrode 14 used as the up electrode of 
a stack type capacitor is formed by this, and formation of the stack type capacitor itself is completed. 
[0006] Then, as shown in drawing 9 (c), a photoresist 15 is used as a mask, the etching back of the 1st 
silicon oxide 8 is performed, and the sidewall 17 which consists of the 1st silicon oxide 8 is formed. Next, 
as shown in drawing 10 (a), after removing a photoresist 15, a photoresist 16 is formed, a photoresist 16, a 
sidewall 17, and the gate electrodes 6A and 6B are used as a mask, the ion implantation of the arsenic 
(As) is carried out about [ three El5cm ■ ] two, and it is N+. A diffusion layer 18 is formed. Thereby, 
NMOS of LDD structure is formed in the circumference circuit section. Similarly, a photoresist 16 is 
removed, in a wrap photoresist (not shown), the NMOS section of the memory cell section and the 
circumference circuit section is used as a mask, and PMOS (not shown) of the circumfereiice circuit 
section is formed [ section ] by about [ three El5cm - ] two ion implantation of 2 fluoridation boron (BF2). 
[0007] Next, as shown in drawing 10 (b), after removing a wrap resist (not shown) for the NMOS section 
of the memory cell section and the circumference circuit section, the 1st layer insulation film 10 which 
consists of a BPSG film is deposited on the whole surface, and it is N. ■ A diffusion layer 7 and N+ By 
**********ing the 1st layer iasulation fihn 10 on a diffusion layer 18, opening of the bit line contact 20 is 
carried out. Then, a bit Kne 21 is formed, next, the 2nd layer insidation fihn 19 which becomes the whole, 
surface for example, from a BPSG fibaa - depositing - N+ **********ing the 1st layer insulation fihn 10 
on a diffusion layer, and the 2nd layer insulation film 19 - contact - opening of the hole 23 is carried out 
Then, the aluminum wiring 24 is formed and a semiconductor memory is completed. 
[0008] 

[Problem(s) to be Solved by the Invention] There are the following troubles in DRAM with the memory 
cell of such a conventional stack structure. 

(l) In the memory cell which consists of an MIS type transistor and a stack type capacitor, and the 
semiconductor memory which has a circumference circuit using the LDD type transistor, since the layer 
insulation film between the MIS type MIS transistors and stack type capacitors in the aforementioned 
memory cell forms by the same insulator layer as the insulator layer which accomphshes the sidewall of 
the type MIS transistor aforementioned [ LDD ], flattening of the front face according the aforementioned 
layer insxilation film to deposition of for example, a BPSG film and a reflow cannot be performed. 
[0009] It is because it becomes impossible to form the sidewall of a desired configuration id the side 
attachment wall of the gate electrode of the LDD type transistor of a circumference circuit when 
flattening of the aforementioned layer insulation film front, face is carried out even if it performs the 
etching back. And it is because etching of the capacity accumulation electrode from which the lower limit 
serves as a lower electrode of a stack capacitor in the latest DRAM designed by 0.35 micrometers becomes 
very difficult like 64MDRAM when flattening cannot be performed. For example, since the word line 
interval of the memory cell section of 64MDRAMs is usually designed by about 0.4 micrometers, when a 
0.1 -micrometer sidewall is formed in a gate side attachment wall, an about 0.2-micrometer crevice will 
open. If it does not remove completely the polycrystal silicon film deposited on the slit inserted by such 
gate electrode, either, in **********ixig^ the stack capacitor comrade of an adjoining memory cell will 
short-circuit electrically the polycrystal silicon fihn used as a capacity accumtdation electrode. You have 
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to perform excessive etching of about 3 times from the double precision of the etching processing time 
performed by the time the polycrystal silicon of a flat place was removed and the layer insxilation film of a 
ground was exposed, in order to prevent it. And during excessive over etching processing, since excessive 
etching gas corrodes gradually the polycrystal sihcon of the side-attachment-wall portion of a capacity 
accumulation electrode, it becomes difficult to acquire a desired configuration. 

[0010] (2) Since the layer insulation fihn between the MIS type transistors and stack type capacitors in a 
memory cell forms by the same insulator layer as the sidewall of a LDD type transistor as mentioned 
above The wet etching process by the buffered fluoric acid (HF) solution for removing the natural 
oxidation film on the front face of a silicon substrate exposed within the contact hole performed just 
before depositing the 1st electric conduction object used as the capacity accumulation electrode which is a 
lower electrode, The wet etching process for removing the etching process for patterning of a capacity 
accumulation electrode, and the natural oxidation film of the capacity accumulation electrode front face 
before capacity insulator layer formation, Since the layer insulation film used as the aforementioned 
sidewall exposed in the circxunference circuit section according to the etching process of the 2nd electric 
conduction object used as a capacity counterelectrode etc. . will be ahke in process [ each ] and about 
10-20nm will ********** respectively It is difficult to control tiie sidewall of a LDD type transistor in a 
desired configuration. 

[0011] (3) In DRAM to which detailed-izing and high integration progressed like 64MDRAM fvirther, since 
It says that the large plane area of that processing of a bit line becomes easy and a capacitor can be taken 
compared with the former, the structure which arranges a bit line in the lower layer of a stack type 
capacitor is becomiag in use from the structure where the structure of a memory cell arranges the 
conventional bit line in the upper layer of a stack type capacitor. Generally such memory ceU structure is 
called COB structure (capasitor over bit-line structure), and is indicated by reference "M. Sakao et al and 
IEDM'9a655.r 

[0012] In DRAM which has the memory cell of this COB type structure when the high concentration ion 
implantation which is arsenic (As) and 2 fluoridation boron (BF2) for sidewaU formation of a LDD type 
transistor and source drain formation is made to be performed after stack type capacitor formation using 
a Prior art Since the layer insulation film of an MIS transistor, a bit hne, and a stack type capacitor 
electrode and the insulator layer which accomplishes a sidewall will be formed by the same insulator 
layer, flattening is not made, but as a result, etching of a bit hne and a stack capacitor electrode is the 
same as the reason for the above, and becomes difficult. And in the lower layer portion in which a bit line 
is arranged, there is a problem that a bit line will become a mask and an insulator layer will remain. 
When the LDD type transistor of a circumference circuit is arranged at the lower layer of a bit hne, 
formation of the sidewall of a LDD transistor and a source drain cannot do only the portion which is just 
under a bit line. 

[0013] The purpose of this invention is to offer the semiconductor memory which is to offer the 
semiconductor memory suitable for the high integration which does not produce a short channel effect to 
which the threshold voltage of the transistor for circiunference circuits falls to un-wanting, and can 
accelerate the switching operation of the above-mentioned transistor for circiunference circuits. Moreover, 
another purpose of this invention is to offer the semiconductor memory which can control the sidewall of 
the LDD type transistor of the circumference circuit section in a desired configuration. Furthermore, 
another purpose of this invention is in the memory cell of the COB structxire which has arranged the bit 
line in the upper layer of a stack type capacitor to offer the semiconductor memory suitable for the high 
integration which does not produce a short channel effect to which the threshold voltage of the transistor 
for circumference circuits falls to un-wanting which can moreover accelerate the switching operation of 
the transistor for circimiference circuits. 
[0014] 

[Means for Solving the Problem] The process at which the manufacture method of this invention forms a 
gate electrode in the memory cell section and the circumference circmt section on a silicon substrate, 
respectively, The process which forms a low -concentration impurity layer in the aforementioned sihcon 
substrate using the aforementioned gate electrode, The process which forms a wrap insulator layer for 
the aforementioned gate, and the process which forms the layer insulation film which carried out 
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flattening of the front face on this insulator layer, The process which carries out opening of the 
accumulation electrode contact to this layer insulation film and the aforementioned insulator layer, The 
process which forms an electric conduction film all over including this accumulation electrode contact 
and carries out selective etching of this and forms a capacity accumulation electrode, The process which 
counters this capacity accumulation electrode and forms a capacity insulator layer and a capacity 
counterelectrode, The mask of the necessary field is carried out and it is characterized by including the 
process which **********s the aforementioned layer insulation film and an insulator layer one by one 
and forms a sidewaU in the side of the aforementioned gate electirode, and the process which carries out 
the mask of the aforementioned memory cell section, and forms a high-concentration impurity layer in 
the aforementioned circumference circuit section. 

[0015] Here, etching removal of the layer insulation film of the above 1st is carried out, performing tiie 
photoresist of 1 for the selective etching of a capacity insulator layer and a capacity counterelecti-ode as a 
mask, removing this photoresist after that, and using a photoresist besides a wrap as a mask for a field 
larger than this. Or the photoresist of 1 is performed for the selective etching of a capacity insulator layer 
and a capacity counterelectrode as a mask, and etching removal of the layer insulation film of tiie above 
1st IS carried out after that, using this photoresist of 1 as it is. 

[0016] Moreover, the process at which other manufacture methods of this invention form a gate electrode 
in the memory cell section and the circumference circuit section on a silicon substrate, respectively, The 
process which forms a low-concentration impurity layer in the aforementioned sUicon substrate using the 
aforementioned gate electrode, The process which forms a wrap insulator layer for tiie aforementioned 
gate, and the process which forms tiie 1st layer insulation film which carried out flattening of tbe front 
face on tiiis insulator layer, The process which carries out opening of the bit line contact to this the 1st 
layer insulation fihn and aforementioned insulator layer. The. process which forms an electric conduction 
film on the layer insulation fihn of the above 1st, and carries out selective etchiag of this and forms a bit 
hne. The process which formis tiie 2nd layer insulation fihn which besides carried out flattening of the 
front face, and the process which carries out opening of the accumulation electrode contact over the layer 
insulation fihn of the above 2nd, the 1st layer insulation fihn, and the aforementioned insulator layer 
The process which forms an electric conduction film on the layer iasulation fihn of the above 2nd 
including this accumulation electrode contact, and carries out selective etching of this and forms a 
capacity accumulation electrode. The process which counters tiiis capacity accumulation electi-ode and 
forms a capacity insulator layer and a capacity counterelectrode, The mask of tiie necessary field is 
earned out and it is characterized by including the process which **********s the aforementioned layer- 
insulation film and an insulator layer one by one, and forms a sidewall in the side of tiie aforementioned 
gate electirode, and tiie process which carries out the mask of the aforementioned memory ceU section, 
and forms a high concentiration impurity layer in the aforementioned circumference cfrcuit section. 
10017J Here, after forming tiie high concentiatidn impurity layer of tiie NMOS fa-ansistor of tiie 
circumference circuit section, and a PMOS transistor in each aforementioned manufacture metiiod, it is 
desirable to include tiie process which forms a refractory-metal silicide fihn in tiie aforementioned' high 
concentration impurity layer. 
[0018] 

[Embodiments of tiie Invention] Next, the operation form of tiiis invention is explained witii reference to a 
drawing. Drawmg 1 and drawing 2 are tiie cross sections of the main manufactiiring processes for 
explaming the manufacture metiiod of tiie 1st operation form of this invention. Furst, the P weU 2 and tiie 
N well 3 are formed in the necessary field of the front face of tiie P type siHcon substa-ate 1 fike drawing 1 
(a). A sihcon nitiride is saved only to tiie element formation schedule field of P wefl 2 front face which 
included N well 3 front face in tiie whole surface by etching which used tiie silicon nifaride (not shown) as 
tiie mask. After removing a photoresist fihn, weU-known LOCOS oxidization is performed and tiie field 
oxide film 4 of about 300nm of thickness is formed in the isolation field of a P well 2 subsb-ate front face 
including N well 3 front face. After removing a silicon nitride, tiie gate oxide fihn 5 of about 10-12nm of 
thickness is formed in tiie above mentioned element formation schedule field by tiiermal oxidation. 
10019J Next, tiie gate electiodes 6A and 6B which consist of tiie polycrystal sihcon fihn (not shown) of 
about lOOnm of tiiickness and tiie timgsten silicide fihn (not shown) of about lOOnm of tiiickness are 
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formed, Furthermore, a wrap photoresist fihn (aot shown) is used as a mask for N weU field 3 the ion 
Hnplantabon of 40keV and ahout [ 2xl013cm - ] two phosphorus (P) xs performed, aniit is N ■ The t^e 
doffusion layer 7 is formed. Next, the 1st silicon oxide 8 used as the sidewaU of the LDD transistor of the 
circumference circuit section is formed. When this siUcon oxide consists of a HTO film, an example of the 
"^'^^i'^?"' !f ^''"^-f- ^ about lOOnm HTO film is formed in the whole surfS^ by about 
fnnon??'®^! ^ material gas the silane (SiH4) and the nitrous oxide (N2 0) ] LPCVD 

002W Furtiiermore, the silicon nitride 9 of about 50nm of thickness is formed in the whole surface by the 
Jf "^^""^ "^^^^ material gas a dichloro silane .(SiH2 C12) and ammonia (NH3). Furthermore 

the BPSG film of about 300nm of thickness is formed in the whole surface by the LPCVD method which 
made materia^ gas TEOS \Si (OC two H5)4] gas, a phosphine (PH3). Iximetiyl borate [BtoCHS sTgas 
and -oxygen (02) gas. A reflow of the BPSG fihn is carried out at the temperature of 75^900 deLeefc 
SravTg lla))"' ^ '""""^ layer insulation ^10 is formed. 

[0021] next, tiie anisotropic etching using the etching gas (CHF3 and CF4) of the fluorocarbon system 
which used tiie photoresist (not shown) as the mask Hke drawing 1 (b) -- .N- the accumulation electrode 
contact which reaches tJie type diffusion layer 7 - a hole 11 is formed Then, the N type doped Ltpta 
sihcon film of about 800nm of thickness is formed by the LPCVD method which makes materS gas 
nhZr^Jrn ^ Phosphoretted-hydrogen (PH3) gas after . removing the above-mentioned 

photoresist. Or you may change into an N type polycrystal silicon film by the ion implantation of arsenic 
^Jm^Z Jnf thecal diffusion of phosphorus after depositing a non doped polycrystal sihcon 

fi^m instead of an amorphous sihcon fihn. The high impurity concentration of an N type doped amorphous 
sibcon film or an N type polycrystal sihcon fihn is about 1x1020 here. 

[0022] Subsequently, a wrap photoresist (not shown) is formed for the schedule field top of formation of a 
capacity accumulation electrode on the firont face of an N type doped amorphous sihcon film and the 

m?rF,r. ''"""f ^'T'* anisotropic etching which used this photoresist as the 

mask. Furthermore after performing washing of the fi-ont face of the capacity accumulation electrode 12 
removal of a natural oxidation film, etc., The rapid heat nitriding (RTN) for about 60 seconds is performed 
m about 870-degree C ammonia (NH3) gas atmosphere, ^d the sihcon nitride (not shown) of about 0 5nm 
ot thickness is formed in capacity accumulation electrode 12 fi-ont face, by the LPCVD method After 
tZ^l K fi'.n?''^^ ^^""^ °^ thickness in the whole surface, it ** about 30 

SrSp?" r f^'tT"" ^."^"^^ atmosphere, the silicon-oxide fihn (not shown) by thermal oxidation 
IS tormed m tie firont face of a silicon nitride, and the capacity insulator layer 13 of about 5nm of 
abou?7i *¥^^«f Then, the N type polycrystal sihcon fihn (not shown) of 

about 150nm of thickness ,s formed in the whole surface, by the anisotropic etching which used the 
L^*Sf,H ^ tyP« polycrystal sihcon fihn and the capacity msulator layer 13 are 

ed one by one, and the capacity counterelectrode 14 is formed 

^^""ii ^^^^l ^ ^emovmg a photoresist 15, a photoresist 25 is formed so that the 

memory ceU section may be covered, the 1st layer insulation fihn 10 is removed by the wet etehing by the 
hydrofluonc-acid (HF) soluUon by using this photoresist 25 as a mask, and tie sihcon nitride 9 is exposed. 
When a hydrofluoric-acid (HF) solution is used, the eteh rate ratio of the BPSG fihn and the silicon 
nitode 9 which constitute the 1st layer insulation film 10 BPSG: SUicon nitride = if an about 50nm sihcon 
mtride IS used for becoming about lOOa and removing an about 300nm BPSG fihn as a stopper insulator 

r; H firtr/l ^^^^r^' ^ ^^'^^ fihn S can be suppressed, and the 1st layer 

insulation mm 10 of the circumference circuit section can be removed completely 

10024J In addition use a sihcon oxide instead of the sihcon nitride 9, and **** for reduced pressure gas 
phase etehing by hydrogen fluoride gas is also good instead of the wet etehing by the hydrofluoric-acid 
(HF) solution. The HTO fib. by the LPCVD method of about 50nm of thicknLs'is used^or on 
Tc.:!. p ' "^t" ^ ''''f pressure gas phase etehmg If the conditions with a temperature of about 30 
degrees C using hydrogen fluoride (HF) with a pressure of 600Pa and the steam (H2 0) with a pressure of 

fnf^ K^'- r? ^,no "t*"^ ^ "^'"^ ""^^^ ^^^0 fihn which constitutes the 1st layer 

insulation fihn is 103. It can become about twice, and fihn decrease of the field oxide fihn 4 and the 1st 
oxide film 8 can be suppressed, and the 1st layer insulation fihn 10 of the circumference circuit section 
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can be removed completely. 

[0025] Next, the etching back of the sihcon nitride 9 and the 1st silicon oxide 8 is carried out one by one by 
using a photoresist 25 as a mask, and the sidewall 17 which consists of the 1st siHcon oxide 8 is formed 
This etching back is the basis of power 250W and a degree of vacuum 700 (mTorr), it is reactive ion 
f-S?! ^^^^ ^^^"^ '^^^^^^ performed considering TORI fluoro methane 

(CHF3) and tetrapod fluoro methane (CF4) gas as etching gas, and the flow rate of these gas is CHF3 : 
CF4 : It is Ar=40sccm:40sccm:800sccm. 

[0026] in addition, the side attachment wall of the sidewall 17 which the silicon nitride 9 becomes from 
the 1st sihcon oxide at this time -• remaining (not shown) •• a silicon substrate •• direct •- not contacting 
(the 1st silicon oxide 8 existing between sihcon substrates) -■ there are no worries about faults such as 
increase of the junction leakage current by the sihcon nitride 9 Moreover, when the fault by the siHcon 
nitride 9 occurs, it is lost that what is necessary is just to perform the etching back of the 1st sihcon oxide 
8 using the wet etching by the heat phosphoric acid by using a capacity counterelectrode as a mask after 
removing a sihcon nitride after removing a photoresist 25 that the sihcon nitride 9 remains on the side 
attachment wall of a sidewall 17 by this. 

[0027] Then, it is N+ by ion implantations, such as arsenic which formed the wrap photoresist fihn 16 for 
N well field 3 and the memory cell section hke drawing 2 (a) after removing the photoresist 25 and used 
the photoresist fihn 16, a sidewaU 17, and gate electrode 6B as the mask. The type diffusion layer field 18 
IS formed. Furthermore, it is P+ by ion implantations, such as 2 fluoridation boron 0BF2) which used the 
photoresist film accordhig to wrap (not shown) as the mask for P well field 2. A type diffusion layer field 
(not shown) is formed. Thereby an NMOS transistor and a PMOS transistor are formed in the 
circumference circuit section. 

[0028] Next, like drawing 2 (b), after removing a photoresist 16, the 2nd layer insulation fihn 19 is formed 
m the whole surface. Flattening of the 2nd layer insulation fihn 19 front face is carried out, and the 
height of the 2nd layer insulation fihn 19 front face from P well 2' front face and N well 3 front face is 
about 800nm. the 2nd layer insulation fihn 19 -■ for example, tiie sihcon oxide (HTO fihn) by the LPCVD 
method and this HTO fihn in an elevated temperature - the composition from a wrap BPSG fihn - now it 
IS The purpose which prepares this HTO fihn is for protecting that phosphorus, boron; etc. are spread' to 
an impurity diffusion layer etc. from securing the level difference coat nature of the 2nd [ to the capacity 
counterelectirode 14 and the gate electirodes 6A and 6B ] layer msulation film, and a BPSG fihn then the 
anisotropic etching using tiie etching gas (CHF3 and CF4) of a fluorocarbon system -- N- The type 
diffusion layer 7 and N+ the bit hne contact which reaches tiie type diffusion layer 18 ■■ a hole 20 is 
formed m tiie 2nd layer msulation fihn 19 The polycrystal silicon fihn of N+ type of about lOOnm of 
tiiickness and the timgsten sUicide fihn of about lOOnm of thickness are formed in the whole surface 
patterning of this tungsten polycide fihn is carried out, and a bit line 21 is formed, tiie manufactiire 
method that it is weU-known after that -- tiie 3rd layer insulation fihn 22 and contact -■ a hole 23 and tiie 
aluminum wiring 24 are formed and the semiconductor memory of tiie 1st operation form is completed 
10029] While carrying out flattening of the layer msulation fihn of a stack type capacitor and a gate 
electrode according to tiiis manufactiire method, after memory ceU formation The sidewall of tiie 
transistor for circumference circuitry Forming a source field and a drain field Since an msulator layer is 
buried with tiie sht and level difference which are formed of a gate elecfa-ode It acts so tiiat it may not be 
mfluenced of heat treatment at the time of formation of a memory cell of tiie source drain field of the 
tiransistor for circumference circuits, while being able to. prevent tiie electric conduction material which 
constitutes a capacity accumulation electrode from entering into the crevice and side attachment wall 
which are made by tiie gate electi-ode. Since tiie faU of tiie tiireshold voltage by the short channel effect of 
tiie ti-ansistor for circumference circuits can be contirolled and reduction of the channel lengtii of a 
transistor is also furtiier attained while etching of a capacity accumulation electi-ode becomes easy, 
improvement in the speed of switching operation is reahzable. 

[0030] Moreover, tiie tiling for which etching-proof**** and tiie 1st layer insulation fihn which consist of 
a niti-ide are formed in the front face of tiie 1st sihcon oxide used as the sidewall of a LDD type transistor 
The wet etching process by tiie hydrofluoric- acid (HF) solution for removing tiie natioral oxidation fihn on 
tiie front face of a sihcon substrate exposed witiiin tiie contact hole performed just before depositing the 
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1st electxic conduction object used as the capacity accixmulation electrode which is a lower electrode, The 
wet etching process for removing the etching process for patterning of a capacity accumulation electzode, 
and the natural oxidation film of the capacity accumulation electrode fi-ont face before capacity insulator 
layer formation, Even if it will be alike in process [ each ] with the etching process of the 2nd electric 
conduction object used as a capacity counterelectrode etc, and about 10-20nm will ********** 
respectively Since an insulator layer serves as a mask between the 1st layer, it becomes easy for the 1st 
sihcon oxide used as a sidewaU to prevent to ********** and to control the sidewall of a LDD type 
transistor in a desired configuration by this. 

[0031] Drawing 3 and drawing 4 are the cross sections showing the 2nd operation form of this invention 
in order of a manufacturing process. In addition, in the manxifacture method of this 2nd operation form, 
the process of dravsdng 3 (a) and (b) is the same as the process of drawing 1 (a) of the 1st operation form,' 
and (b). And in the process of drawing 3 (c), the 1st layer insidation film 10 is removed by the wet etching 
by the hydrofluoric acid (HF) as it is by using the photoresist 15 in the process of drawing 3 Cb) as a mask, 
and the silicon nitride 9 is exposed. 

[0032] Subsequentiy, etchback of the silicon nitride 9 and the 1st silicon oxide 8 is carried out one by one 
by using a photoresist 15 as a mask, and the sadist 17 who consists of the 1st silicon oxide 8 is formed. 
And it is N+ by ion implantations, such as arsenic which formed the wrap photoresist film 16 for N well 
field 3 and the memory cell section hke drawing 4 (a) after removing the photoresist 15, and used the 
photoresist film 16, a sidewall 17, and gate electrode 6B as the mask. The type diffusion layer field 18 is 
formed. Furthermore, it is F+ by ion implantations, such as 2 fluoridation boron (BF2) which used the 
photoresist film according to wrap (not shown) as the mask for P well field 2. A type diffusion layer field 
(not shown) is formed. Thereby, an NMOS transistor and a PMOS transistor are formed in the 
circumference circuit section. 

[0033] the process of after an appropriate time and drawing 4 (b) - setting - the process of drawing 2 (b) 
■ the same - bit hne contact " opening of the hole 20 is carried out to the 2nd layer insulation film 19, 
and a bit line 21 is formed on it furthermore, the 3rd layer insulation film 22 and contact - a hole 23 and 
the alximinum wiring 24 are formed 

[0034] Drawing 5 and drawing 6 are the cross sections showing the 3rd operation form of this invention in 
order of a process. Drawing 5 (a) - (c) is the same as the process firom drawing 1 (a) to drawing 2 (a). That 
is, it is N+ by ion implantations, such as arsenic which formed the wrap photoresist film 16 for N weU 
field 3 and the memory cell section, and used the photoresist fihn 16, a sidewall 17, and gate electrode 6B 
as the mask in the process of drawing 5 (c). The type difftision layer field 18 is formed. Furthermore, it is 
P+ by ion implantations, such as 2 fluoridation boron (BF2) which used the photoresist film according to 
wrap (not shown) as the mask for P well field 2. A type diffusion layer field (not shown) is formed. Thereby, 
an NMOS transistor and a PMOS transistor are formed in the circximference circmt section. 
[0035] Perform titanium metal (Ti) in a spatter, perform rapid heat annealing for about 10 seconds on the 
whole surface after removing a photoresist 16 after deposition and by the lamp overheating (RTA) method 
by nitrogen gas-atmosphere mind with a temperature of 800*900 degrees C, titanium metal and silicon 
are made to react hke after an appropriate time and drawing 6 (a), and it is N+. Type and P+ The 
diffusion layer field front face of type is changed into the titanium silicide (TiSi) layer 26. And in the field 
exposed except silicon like the front face of the field oxide film 4, or the fi-ont face of the 1st layer 
insulation film 10, a sihcide reaction does not occur and, as a result, a titanium silicide layer is not formed. 
This unreacted titanium layer is removable by etching for example, by the hydrofluoric*acid (HF) 
solution. 

[0036] Next, the 2nd layer insulation film 19 is formed in the whole siurface like drawing 6 (b). Flattening 
of the 2nd layer insulation film 19 is carried out. This 2nd layer insiolation Glm 19 consists of wrap BPSG 
films in about 500'degree C the silicon oxide by ordinary-pressure CVD and this silicon oxide in 
temperature. The purpose which prepares this oxide film is for protecting that Lynn and boron are spread 
to an impurity diffusion layer from a BPSG fihn. Although flattening of the 2nd layer insulation film is 
performed by usually carrying out a reflow of the BPSG film about 30 minutes at the temperature of 
800-900 degrees C After in the case of this operation form making a BPSG fihn deposit and performing 
rapid heat treatment for about 10 seconds by the lamp overheating (RTA) method by about 800-degree C 
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nitrogen-gas-atmosphere mind A BPSG film is ground by the well-known chemical mechanical -polishing 
(CMP) method, make it flat or Or after growing up and carrying out rapid heat treatment of the BPSG 
film by the RTA method, appUcation system insxilator layers, such as a silica film, are formed by the spin 
coat method, after performing furnace annealing for 60 minutes at the temperature of about 500 degrees 
C, anisotropic etching performs etchback and flattening is carried out Thus, since in the case of this 
operation form a titanium silicide layer will be formed before forming the 2nd layer insulation film 19, it 
is necessary to stop subsequent process temperature and subsequent overheating time at low 
temperature as much as possible for a short time, and the formation method of a different layer 
insulation film from the 1st and 2nd operation forms is needed. 

[0037] next, N- The type diJBfusion layer 7 and N-h the bit Hne contact which reaches the type diffusion 
layer 18 a hole 20 is formed in the 2nd layer insulation film 19, and a bit line 21 is formed further 
moreover, the formation method of the 2nd layer insulation film 19 - the same carryiag out - the 3rd 
layer insulation film 22 forming - the manufacture method that it is well-known after this -• contact - 
a hole 23 and the aluminum wiring 24 are formed and completion ** of the semiconductor memory is 
carried out With this operation form, since the diffusion layer front face of a circumference circuit is 
sihcide-ized and the titanium silicide layer is formed, it becomes possible to suppress low the source of the 
transistor of the circumference circuit section, and parasitism resistance of the drain section by about 2 • 
3% as compared with each the 1st and 2nd operation form, and improvement in the speed of a 
semiconductor memory is attained. 

[0038] Drawing 7 and drawing 8 are drawings showing the 4th operation form of this invention in order of 
a process, and are the operation form which applied this invention to COB structure with this operation 
form. First, like drawing 7 (a), hke each aforementioned operation form, the P well 2 and the N well 3 are 
formed in the necessary field of the front face of the P type siMcon substrate 1, and a silicon nitride is 
saved only to the element formation schedule field of P well 2 front face which includes N well 3 front face 
' by etching which used the silicon nitride (not shown) as the mask on the whole surface. After removing a 
photoresist film, well-known LOCOS oxidization is performed and the field oxide film 4 of about 30Qnm of 
thickness is formed in the isolation field of a P well 2 substrate front face including N well 3 front face. 
After removing a silicon nitride, the gate oxide fiLm 5 of about 10-12nm of thickness is formed in the 
above-mentioned element formation schedule field by thermal oxidation. Next, the gate electrodes 6A, 6B, 
and 6C which consist of the polycrystal silicon fihn (not shown) of about lOOnm of thickness and the 
tungsten sihcide film (not shown) of about lOOnm of thickness are formed. Here, gate electrode 6C 
becomes the wiring arranged ranging over a circumference circuit formation schedule field from a 
memory cell formation schedule field, in order to connect the bit line of the memory cell section to 
aluminum wiring of the circumference circuit section. 

[0039] Next, a wrap photoresist film (not shown) is used as a mask for N well field 3, the ion implantation 
of 40keV and about [ 2xl013cm • ] two phosphorus (P) is performed, and it is N. - The type diffusion layer 
7 is formed and the 1st silicon oxide 8 used as the sidewall of the LDD type transistor of the 
circumference circuit section is formed. The formation method in case this sihcon oxide consists of a HTO 
film is the same as the 1st operation form. Furthermore, the silicon nitride of about 50nm of thickness is 
formed in the whole surface by the LPCVD method which made material gas a dichloro silane (SiH2 C12) 
and ammonia (NHS). Furthermore, the BPSG film of about SOOnm of thickness is formed in the whole 
surface by the LPCVD method which made material gas TEOS (Si4 (OC two H5)) gas, a phosphine (PH3), 
trimethyl borate (B(0CH3) 3) gas, and oxygen (02) gas. A reflow of the BPSG fihn is carried out at the 
temperature of 750-900 degrees C, flattening of the BPSG film front face is carried.out, and the 1st layer 
insulation film 10 is formed. 

[0040] then, the anisotropic etching using the etching gas (CHF3 and CF4) of a fluorocarbon system like 
drawing 7 (b) -- N- the bit hne contact which reaches the type diffusion layer 7 and gate electrode 6C - a 
hole 20 is formed in the 1st layer insvdation fihn 19, the sihcon nitride 9, and the 1st sihcon oxide 
Polycrystal sihcon **** of N-h type of about lOOnm of thickness and the tungsten sihcide fihn of about 
lOOnm of thickness are formed in the whole surface, patterning of this tungsten polycide fihn is carried 
out, and a bit line 21 is formed. 

[0041] Next, the 2nd layer insulation fihn 19 is formed in the whole surface. Flattening of the 2nd layer 



-10- 



JP9-260607A 



h^fZ^l^ ^''l' M "If o 2nd layer insulation film 19 front face 

from P well 2 front face and N well 3 front face is about 800nm. This 2nd layer insulation ffl^Vq i! 
^?ol^°^?' S^'SG film of about 400nm of tiuckness by the LPC^ melTtSermo" the 
anisotropic etching which used the photoresist (not shown) as the mask - N- the accumSniecteode 
contact which reaches aie type diffusion layer 7 ■• a hole 11 is formed Then, the N t^TdopeTaintX^^^ 
silicon film of about 800nm of thickness is formed by the LPCVD method whichmVlS IT . 
Tt^r^'T r P^°^^-«ed-hydrogenVH3) g^^rtel^^Sf tTel W^^^^^^ 

[JS'S-f^e^.^' ""''"^^ concentration of an N type doped amorphous silicon fiL Hout 

[0042] Subsequently, a wrap photoresist (not shown) is formed for the schedule fiPlH t/in ,.f fn,™ f 
capacity accumulation electrode on the front face of an N l^e dopedt^tphous 1^ 
capacity accumulation electrode 12 is formed of the anisotropic etching which Led this photoTsisfas Se 
mask. Furthermore after performing washing of the front face of the capacity accumulatZdecteode U 

SXu 870 T'^^r^-^'-- -'^^^ '^^'"^ "^"^ «^TN) for about sTseconds performed 

S Snfi t r' NHS) gas atmosphere, and tiie silicon nitride (not shown) of about 0 Sm 

of thickness is formed m capacity accumulation electrode 12 front face, by the LPCVD method 
formmg the sihcon nitride (not shown) of about 6nm of thickness in the whole surface if** abo.^^0 
minutes m about 850-degree C steam atmosphere, the sihcon oxide fihn (not shown)Ty Serial oxidation 
■ s formed in the front face of a silicon nitride, and the capacity insulator laye IsTSouH^ of 

Zwf-^T. ^ 1 IS formed in the whole surface, by the anisotropic etching which used the 

rnn. ol XT ^ ^""^ capacity counterelectrode 14 is formed J' o are 

10043J Next the 2nd layer insulation film 19 and the 1st layer insulation film 8 are removed by the wet 
etehmg by tie hydrofluonc-acid (HF) solution by using a photoresist 15 as a mask hke d^a^g 7 fc) Td 
tl t™^.':^^''^';-^'^^ hydrofluoric-acid (HF) solution is used, the etoh^Xlti ' fSe 
1st, the Bi^bL, mm which constitutes the 2nd layer insulation film, and the silicon nitride 9 BPSG" SiHmn 
bSg^T. f con nitride is used for becoming about lOOa andrmTiTg an about 6otm 

BPSG fihn as a stopper msulator layer Film decrease of the field oxide film 4 and the 1st oxide film 8 c^ 
comTteT ' insulation film 10 of the circumference circuit sectiolS be^nfov^S 

[0044] In addition use a sihcon oxide instead of the silicon nitride 9, and **** for reduced pressure eas 
phase etehmg by hydrogen fluoride gas is also good instead of the wet etehing Sy t^e ^l-oZrTc acM 
(HF) solution. The HTO film by the LPCVD method of about 50nm of thicknf sfis used t^^^^^^ 
oxide in this case, to reduced pressure gas phase etehing If the conditions with a impratiie of ^bo^t IS 
de^ees C using hydrogen fluoride (HF) with a pressure of 600Pa and the steam (H2 0) S& a Issi^e of 
Stirmmls^oVlf tiie silicon oxide of the BPSG film which consSutefthe IstTaye' 

fil ? I ^^"''^ ^ '^^crease of the field oxide fihn 4 and the 1st 

crb?rtl:Tcomp7S^^"'' "^^^^^^ «^ -^on 

[0045] Next the etehing back of the sihcon nitiride 9 and the 1st sihcon oxide 8 is carried out one bv one bv 

ox28^S2T^h\n1t isZ'h^^ "^'T^.' f ^ ""'^^^ ^^^^ consists of ritl sTficon 

Sm 16 fo/^wpll S ^ T.^^ unplantations, such as arsenic which formed the wrap photoresist 

S^toreststSi^ffi^W^^ ''"^'"^^ ^« photoresist 15, and used the . 

photoresist film 16, the sidewaU 17, and the gate electrode 6 as the mask. The type diffusion layer field 18 

S^lr fn i^Pl^t-ti°°«. «"ch as 2 fluoridation b^on (BF2TwS used t^e 
photoresist fihn according to wrap (not shown) as the mask for P weU field 2. A type di&Sn W fiSd 

S^ttp S ^"f^Z^V a photoresist 16, the 3rd layer insulation film 22 is formed 

m the whole surface. Flattenizig of tiie 3rd layer insulation fihn 22 front face is carried out, and tie heSht 
of the 2nd layer insulation fihn 22 front face from P well 2 front face and N weU 3 front fecffs about 
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ihrS?^^lfS nl'-'^^S'n ^ -^^ ^^^^ ^ ^« ^^O'^ «^de (HTO film) by 

LPCVD method and this HTO film m an elevated temperature. The purpose which prepares this HTO 
film IS for protecting that phosphorus, boron, etc. are spread to an imXty di^si^ayer ^ 21^ 
secunng tiie level difference coat nature of the 2nd [ to the capacity counterelectrode U ^d L gate 

(CHF3 and CF4) of a fluorocarbon system -- a P lype diffusion layer (not shown) and N+ die contact wS 

Z 19 Ttn '''''' ''r' IT r "^"'^ - - 3rd layer SsXtion 

fihn 19 Then aluminum wiring is formed by the well-known manufacture method, and the semiconductor 
memory of this example is completed. semiconauctor 

f?n5^ I^^"' ^ DRAM which has the memory ceU of the COB type structure which arranges a bit 

hne in the lower layer of a stack type capacitor. Since the sidewall 17. source field, and the drain field 18 
of the transistor for circumference circuitry are formed after memory ceU formation while carrying out 
flattening of the 1st layer insulation fihn 10 of a stack type capacitor and a gate electrodTS ^ 
insulator layer is buried^with the sht and level difference which are formed of'a gate eSode whS 
eSoS 12 froTr.' conduction matenal which constitutes the capacity ^I^n 

e ectoode 12 from entering into the crevice and side attachment wall which are produced by the gate 
trTt' u "^""f^'l^yJ^ a Wt line 21 in the circumference circuit section. Since the f^ 

of the threshold voltage by the short channel effect of the transistor for circumference circuits cSi be 
suppressed and reduction of the channel length of a transistor is also further attained wLTt a S solhat 
It furthermore may not be influenced of heat treatment at the time of formation of a memory cSl of^e 
- iTtiodt 12 h?/' °^^^^--tor for circumference circuits, and etohingof the capacrac'cutiuatit 

tt t^l ^^^^ '"^"^^^ i« realizable. Furthermore, in 

the lower layer portion m which a bit line is arranged, the bit hne also of the problem that wiU become^ 
mask and an insulator layer will remain is lost. ^ eiu tnai win Become a 

[0048] According to each above operation gestalt, the foUowing effects are acquired. In etehing of a 
capacity accumulation electirode, time of excessive over etehing is made as for the 1st effect to S?ess 
onventional ], and it can cut down the amount of heat treatinents after transistor formation of Se 
circumference c^cuit section to the conventional quadrant (120 minute ->30 minute) grade at Se 
temperatiire of 800 degrees C ■ about 950 degrees C. Since detaUed-ization of a memSySnot oSy 
becomes easy, but it can suppress the fall of the threshold voltage by the short channel effect of S 

thJ7^ n "^Prof the speed of switehing operation is reahzable. The reason by forming 

^'^^ circumference circuitry after menio^c^U 

llnTq flattening of the layer insulation film of a stack type capacitor andTgate 

pt^oi ^ -^^^r ^^''^ level difference which are formed of a gate 

electeode mat is necessary is that it becomes impossible to remove only the electric conduction materiS 
of a flat portion since the electiric conduction material which constitiites a capacity accumulation eTecSode 

e WiioHrr^^ ^""^ "'^'^^ ^'^ ati:achment wall which are made by the gate 

electirode, t is because it can avoid being influenced of heat treatinent at the time of formation of a 

^^n^cfiT/''^ '^''^ fi^l^ transistor for circumference circuits 

L0049] Moreover, the 2nd effect is tiiat film decrease of the 1st silicon oxide used as the sidewall of a gate 
electi-ode is ahnost suppressed by zero. It becomes easy for this to control the sidewah of a LDD w 

of f niSr Th/1?^ tiransistor etohmg-proof and the 1st layer insulation film which consist 
oi a mti-ide The wet etchmg process by the hydrofluoric-acid OlF) solution for removing the natiiral 
oxidation film on the front face of a silicon substrate exposed within the contact hokZfoiiedt^^ 

e^hL^''' "'f ''''^j' '""'^'^'^''^ "^^^ ^« « ^^P^^ty accumulation electrod^' The wel 

etehmg process for removing the anisobropic etehing process for patterning of a capacity accumSition 
elec^ode, and the natiiral oxidation fihn of the capacity accumulation electrode front fSefor^^aTadtJ 
^^TJr" IT'"'''' ^""'"^ ^ ^^"^"^^ '"'^'^ ^ between the 1st layer even ff 
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[0050] Furthermore, whUe the 3rd effect can form the COB type memory ceU structure which h.o 

^'eZltuT " l""^'' '^'V' ' ^^^^^^^^ accumulation electrode .s It t^^ToI^J ht" 
treatments after traiisistor formation of the circumference circuit section is reducible Since detailed iS 
vol. '^T'^,/^^" integration not only become easy, but it can suppress the farof thftoesS 

voltage by ^e short channel effect of the transistor for circumference circuits Lrred^ction of S 
channel length of a bransistor is attained further by this imnrovement in thp c^^^ f fu 
operation can be realized. The reason arranges having Lrne'diLTJZXoZ^eS:^, S^TS of 
W w w °' ^'-^^fe'^e^ce circuitiry after memory cell formation, while carrying outXteW of the 
1st of a stack type capacitor and a gate elecbrode, and the 2nd layer insulation fiL, and a bft iT oll^ 

^eZZ7 ''V""'^- with aluminum wi;i^ 4ough the^^^^ 

electrode for pulhng out m the circumference circuit section. "irougn me gate 

10051] The 4th effect can fall the parasitism resistance in the source and a drain field to about 2 - q 
conventional%, and can realize improvement in the speed of switching ooeratio^ Th™!^n .o f 
refractory-me^lsiM^^ 

front face of die source of a tiransistor, and a drain field. In addition, this refractory-meteSdde W 
can be applied also m tiie 4th operation gestalt, and can acquire the same effect ^ 

[0052] 

!l!r/*!.^Tfr°''^ ^^^^^ polycrystal silicon film which constitutes a capacity accumulation 
electrode and a bit hue since flattening of the layer insulation film which this inven^n has STorm^re 
msulator layers contaming tiie layer insulation film for forming the sidewall of ^^ZS^^ oTZ 
cn-cumference cnrcuit section, and serves as a ground of a capacity accumulation electior or a bS W 
among tie msulator layers of a parenthesis is carried out as explained above can be performed s^^^^^ 
a short time, and, thereby, improvement in tiie speed of switehing operation can be rfaSed Moreover 
Si^er^^rLth '""^ be prevented by two or more insulator layers, desired LDD stiuZI S 
acqmred witii high precision, and a property is improved. Furthermore, the low resistance izaton is 
oblred. ' - ^« of. transistor, and increase of a ^^^^ is 

[Brief Description of the Drawings] 

Drawing l] It is the 1 which shows tiie 1st operation gestalt of this invention in order of a process 
[DraS 3 J t ? "vt J^t operation gest^t of this invention in order of a pr'c 

Drawing 3 It is the 1 which shows tiie 2nd operation gestalt of tiiis invention in order of a process 
torawmg 4 t is the 2 which shows tiie 2nd operation gestalt of tiiis invention in oSer of a prlss 
Drawing 5 It is the 1 which shows tiie 3rd operation gestalt of tiiis invention iL order of a process 
Drawing 6 It is the 2 which shows tiie 3rd operation gestalt of tiiis invention in order of a pr^ess 
[Drawing 7 It is the 1 which shows tiie 4tii operation gestalt of tiiis invention in ordS of a prlss 

[DraS 9 It Z t l "vt "T^^''^ ^-^ti- - ^Mel ola p o"e ss 

proceT ' xnanufactixre metiiod of tiie conventional technolog^ in order of a 

proce"?^ '""^ ' ^^""^ nianufactiire metiiod of die conventional technology in order of a 

[Description of Notations] 

1 P Type Silicon Substrate 

2 P Well 

3 N Well 

6A-6C Gate electrode 

7 N ' Diffusion Layer (Low Concentration Impurity Layer) 

8 1st Silicon Oxide 

9 Silicon Nitride 

10 1st Layer Insulation Film 

1 2 Capacity Accumulation Electrode 

13 Capacity Insulator Layer 
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14 Capacity Counterelectrode 

15 16 Photoresist 

17 Sidewall 

18 N+ Diffusion Layer (High Concentration Impurity Layer) 

19 2nd Layer Insulation Film 

21 Bit Line 

22 3rd Layer Insulation Film 

24 Aluminum Wiring 

25 Photoresist 

26 Titanium Silicide Layer 
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f->'i^Lxmmwm9MiwMt6x^t. znmmw 

lit *^ 2 ] •> y :i >a«^®w^^^gt^^jc 7 ^. 
K^{b!f?rJi5fiit Urp*^ y ■t/^gi5i:^iaIHl^Sgp^: ^ 

is^e L. ■A>^<^m!i^- m^fm^^ urm i . m 2 *j 

2co^-- hWMicMLX^E.m-&^\cm&(oy-7^m 

^ t 5 m 1 ® •> y = :^Sg^bJK^ Ji^fig^S XS i . 
COB 1 ro-vy =>SJ^kJK^S±{ciB:feM14^«y^S:?g 

A^'Ji4^m^tBtrE^i«->y ^>mitmiKmLxm 

iiSrSJ^i s/ 5^ >- L rSASamffiSrB^^S IS 

■kMi^^mm^^i-ti,xT^t . Hfiiam 1 o y 3 

St. miEm2&UtB3 0<5'-M;S{c»LT«SS^ 

O S> 7 y v'';^ 5rffMt-5 IS t . ^®{C^®;5551ZS 
Yfc^itfc:m2ro®PBl|gi®^^ffi(iji5^t, COM 2(0 
flrBlJ6^MlciriS;''*y-tr/ugBcD<g;Sg^M^®Mt/lc: . 

:frtTHrJSB2rolfBiJ6^«^®±{ci^^ h^g^S^fig 



(2) 

-? 

. ^-^^'^^WM.-t^Xi^h^^-f^Zb^m^bt 

111^^5] '>y =vss±io^^y-fe/ugBt^ja(Hi 
m^=ti\,^i\,f~Y-m-kmm-hx^h. tfriay- 
hmssrfiw urmrf5-> y =■ ^yw&\z.imm<r>y^mnm 

ist , z(omii^±icmmi:¥mit utm 1 01^^ 
• m^m^i-^xmt. ^(nmimm^mmRmm 

^'fmtLtz^2(Dsmmm%m^i-^xmt. mm 

tc<:>xWmnM='y'$'i' himati>xui:, zowm 

h^tttm^m2(ommm±mmm 

sr^^etsisi. :^nmmmmik\cnnLx^m^ 
^tmMM'PinM^m^-t^xm.b. mm®*?:-^^ 

t« Wl2;<*y-fe/ug|5<Jrv;<^'LT8fil2iai5]Kgi5liiS 
Jg^o^M^l 5r?gfigt- 5 XS i Sr-^tf - i: 5r#Si i -f 

-/^ m^m^wM Lx/^^) -fe/ujfs i jiiaiHiK^s i ^ 

llfiEL, ;5^o#gli(c>5^-Mg^i^^;^|^xmi, ^2. 
B3<oy- hmiii:/*y-irA'Si5;i>f>^iai5IKa5lctfc 
*55m4oy-hSS^jg^-f5XSt. SJiemi, B 
2 n^- vmM\znLX g eS'S-fi<?»c:i£jgSw y-;^^ 

iSi. PiaielKlf5<7)LDDS h7Vi;;^^(;5f->f K!> 
I<o->y = vggftM^jg^^^XSi. 

isi , mmmt^Mz.^ 1 osrflif&gyi^ 

■kn'&^m.mtmm'^ 1 ro-> y =. ymtm^wMLxm 
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(3) 



^\^nLxnm&w-»mm^mi$. L,r^^^mNMo s ■ 

% 3 Ol^^it^^^BlcS?^ ;i com 3 <Dmfi[tm 

-ji'^-k Lx^nm&^m>!n jcg^ $ 5 T/^ ^ = 

Iff *^ 7 ] ^iaiilKSP® NMO Shy ^'v';^ i p 
loooil 

[0 0 0 2] 

-^ic;^^s'^'«jgro;<^y-fe-/u^|fo 

<otctb(o:^miL^. ^^^Bm'r)mmtn<DTmx 

»!3« ^SJ^IfS 0 0~9 5 ots^co^asicT-e-n-i 2 



Lxmnm $ ;i5;p^a(c:gj|< ;i o 9 , ;^|S] 

10 tztbiDm^t LT, it#§3¥4 - 1 3 4 8 5 9-§-^®JCE 
[ 0 0 0 3 ] El 9RV^m 1 0 (4, fjie^S{CfS«$tufc 

«fi£$i^fcDRAMro^BJT•$>•9. l^llglfCfclNTtti^aiHj 
K©NMOSgPi)-i:p(^ yir/wgi5:»-Sr^LTfc5<. S 
-f. 09 (a) tC/1^tJ:9lCPS|->y nys^giiip^, 

- mc^Kommmtbx'jy (?) s:K-7'Lfc3oo 

[0 0 0 4]Ml/^-C, ^-haS6A, 6B5r^^^|c: 

tx^ ^- y -fr/ugBij j:t;^iai5igg(DNMo sgpij-fc y V 
(p) i2Ei3-2m&-ftymAu N-mmi^ 

[0 0 0 5] iS:(c. ma (b) ie:*-rJ:5tc. N" 

SrgSP-rs, ^i/^T, m20^1;®i:LTj^ (?) K 
-7'Lfc4 0 0 nmSg0^fefB;>y :j VJ^Srft^fi^j^ 

5/ ^'a^+^-?->i? WTSlsmSi /.CSSft^ailffi 1 2 
« M^t^o W-, v-y ='Vg{t:^$r±®(CiiaL, 
{C9 5 0t:ci^f^-A#ffl^cfiT-2 O^i-KftL, 

(P) ^K-7'Lfc2 0 0ninmSiO#^BB->y=>'S 

^&v;^^JiLTC:©#^Si'y =V®fcJ:t/S»^^ 
1 3Sra:j/f->-^*'t-5, Ctilciij, ;^^s/^'S^-f^-' 

^ ■yi'^ic^ry<-y{'n »(DMlS.A^^Tt7o, 
1000 6] ^\^m^^X. m9 (c) lOT^-fipjc, 7 
so hu-v^;^ H 5 5:-7;^^'(cLTmio->y 
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t^hfl^^A K[>;^~/H l^W.m-h, «JclC. mi 0 
(a) IC^-fi 9{C7;t hl/v^;^ hi 5S:|j^*LX;6^?> 

-'t' K[^^-/H 7, hl:^6 A, 6 BSr-7;<i^(CL 
Xat^ (As) &3E 1 5 cm-2Sg'Y:tyaAL. N 

. + Mil 8^ji5^-j-5o micit), mm%m^^ 

^iaiilKSPcONMOSaSrS9 h t^v=;^ h 

■f) 'k'^^^\C\^X2'^\\Jf-xiv (BF2 ) (^3 E 1 5 

[0 0 0 7] mi 0 (b) tc/T^i-j: 5 fc, 
7 . mm 1 8 ±£Dm 1 (omwmm: \^^:^y^ 

^y^^^::.h\^^^ ^ t^y h^S^v^^ h 2 o p-T 

l: n+ mim±.<o%\<nmwmm:X o. ^2<^gpB^ 

Ifeam 1 9 5:^ r i fc j: , }. 
2 3Sr§iq-r6o ms^X. T/U^ -[>iHSa«2 4Sr?}?^ 

10 0 0 8] 

(1) MI S^hy>v^>^^i:7li5^^^^1!^i'''^•v'^t 
5 ^ ^ y ir /u L D D h 7 y i^^ ^ Sr>^ I ^ fcM 

^^<'y^}i(nf^(om^ii^mmt'^. mrlBLDDSMl S V 

G^coiia t y :7 u -ic J; ■SSSco^ig'fk^rff 9 r t 
[0 0 0 9]. f^^fi h tf . S?[l2^FBl|glt^gffiSr¥±i{l: 

^mt^noZti^X^^j:^^^^. 6 4MDRAM<Z)± 
9 0 . 3 5 M mX^n^hrc&9cm(DDR 

;ttf 6 4 MD R AM(0> ^ y ±/i^U(DU- hSfelBlf^ii 
^0. 4 jumSgT-13:tt^ix^(0T\ y-hffllMtCO. 
1 /imOf->r K^7;^— /u^ffMLfc^tCtt, 0. 2/i 



:^^y^^^y<iy^mmt^m%mcmLXLioo ^ 

.-[0010] ( 2 ) iriS(7) J: 5 ^ ^ y ^Mcm^ 

-<oimmxm^\.x^^^<Dx\ TUWMxhhm^^ 
^ Yts-;\^}hxm^^Mci/') ^:ymmmM(oummit 

-fy^xm. mmM\^9Mt^j:^m2(Dmm^<Dzcyf' 

yi^xMmcj:^ mm\^nuxum^iifcm^i--( 
^'-^^t^^^m^mmmt^^xm^\c^ti^'tii 0-2 

Onmm^z^y^y:^^h^Zt{Cfj:^(DX,. LDDS! 

zttmmxh^. 

[00 111 (3) 6 4MDRAM(Dj:5tC^ 

'MttMMm^t(DmAyrdDRAMX^, ^^yir/uo« 

30 ' mfi^v^^(D}^y hm^y^^ y^m^'r^'^'y^o^aicm 
^^<^>^<ow^mmiitmcit-<x±^ <^^zt^^x^ 

^t^^omm^ib^^y h^^y^^ y^m^^>^<^y'^(OT 

> y -tryuffiigf^-^fc C O B «:it (capasitor over b 
it-line structure) irWlixr^S^, :SCM TM. Sakao 
et ah . I EDM '9 0, 6 5 5 J (CEi^^lxTl^ 

[0 0 12] Z(DC0Bmmm(D/^V'tyi^^tt6D 

40 RAM^c^^l^T. v^^(Dt^w^m^xy^^ y^m^^y"^ 
^ty-y^- v\^^ym^<Dfzi5b(omm (as) ^2* 

it^^ny {BF2 ) 0?i^fig^;^yaA=^^T9<t9lCL 

fc^. MI s fc> h^^xrjy^^y^ 

itm^T. i(0'^M\^y hmty^^y^^^y<i^^m, 

m(D:^y^y:^:^mim&kW\CXSm\^^J^^o 

T. t'yhmt'^mm^tl^TMU6^X\t^ymfi^'ry^ 
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y h^«Tll-^a[HlK<0LDDMh7Vv':5!.^;4SEa 
(0 0 1 3] *^?gwS6<jtt, Wimm^mYy'yi/:^^' 

J, ^ §! ^ X V/ ^ ±1 {cEB U fc C O B « it ^ ^• 
[0 0 14] 

mm^-^^i'Lxm^r^tmmRxf^mmimi^^y 
f-yifLxmw.v-hnM(r)mm\cv^ Y^ir-)^w. 

10 0 15] r^-e. ^§[ii&^mtmmi\^nM<Dm^ 

(0 0 16] *^?groflferoSit*fett, v'y 3V ■ 
5«±Wp'*y-feyw?|5i:^jaiHlKSi5lc^:n^*ixy- hS; 



(5) 

m^m^L, fi^-oZti^miSi^y^y'!^LX\fym^ 

roflftiieiyg, smi&mmict>tioxwm9M=^y^ 

10 ii^^yf-y^LXmtWmW&^m^f^X^t. Z(0 

^i-^xut. mmmi^^-^^^ Lxm^mmmmR 

V<^ir-J\^^m0.t^X^t. iria;<^y-fe:yua55r 
[0 0 1 71 r^-e. MI2#i!3t:^fe(cfcl,^Tli, ^ia 

|slKlf|5<DNMOS K7 Vv';^^i PMOS 
[0 0 18] 

rfmumism^WLmi-^ it^iio^^mm'&xm.mmm 

T-fc5. ^-f, mi . (a) (Dto\C^ PSv'ya^'SS 

figfS, ^Bts/y ^va-ftK (HI/T^-ar-f) Sr-v^^lc 

SK-(tSrffi/\ N'?:tyi'3«®S:-^*fcP!?s/U2S« 
^BI^JgcfcKJ? 3 0 0 n mSgW 7 -/U K 
S6{li^4&B^-f5o ->y ^-yS^k^^Sr^iLfc^. ± 

wM'i-w^^f&^mmMitKii^mm 1 o~ 1 2 nm 
m.(o ¥- Y mm 5 ^w^m-^. 

( 0 0 1 9 ] ftlC. MJl 1 0 0 n mS*W#^S-> y a 
(m^-ft-f) i^Jll 0 0 nmaSro^y^^rV 

• i/y t-f (la^-frr) ^^^sg^y-hmse a. 

» 6 B Sr?i?J5E-t-5. ^PjlC. N l?:nyl/^lg3 7;*- h 
U'v^^ (0**-f) 5r-=f^^'(' LT, 40keV, 
2X 1 0l3cin-2sawj^ (P) (0'f'^VftAS:ffl.\ 
N- 7 iS:Jgfi£-t-So iifclC. ^iaielKgiSWLDD 

>7>':^^<?rof--l' K!?;*— /Ut/^S^irov'y 3^16 

5; ->7V (S i H4 ) iSiS^b^* (N2 O) iSri^ 
f4;<^7,iLyt8 0 0tSgT-(7)LPCVDIcJ:!), 
HI 0 0 nmSaroHT0^?r^^t--5o 
0 [0 0 2 0] $5>IC. v'^n/l/->7V (S iH2 C 
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I 2 ) t7y^-7 (NH3 ) f^W-Pt:)i^tL1fL¥ 

^±m\m^ti>, TEOS ,[S i (OC2 H 

5 ) 43 ^7.tt^7.y^V (PH3 ) h h y ;><f-/H}fU' 

>f h CB (0CH3 ) 3 ) ^7.tmm {O2 ) ^:^t^ 

LfcLPCVDifelCj; 19, ^3 0 0nmS 
go B P S GM^Srt^ElCJi^fie-t-S, 7 5 0~9 0 0t(?> 
taSf BPSGKSry 7n-LT, EPSG^^B?&¥ 

u-cm 1 (oflPa^sfeaag 1 0 ^M^t^o m 1 

(a) ) ■ 

[0 0 2 1] jsscic, mi (b) roi^ic, y^WJT. 

^i-y'^-^y^-)}?. (CHF3 , CF.4 ) 

hUl Itm^^tii), SrV^T, ±My* V^^y:^ 
V^^^Ltdkkc^J'yfv (S iH4 ) 
y-iV (PH3 ). ;tf;^S:ilJ|si-;*f;^if-5LPCVDifelc 
<t U . KJ¥8 0 0 nmSSWNS h'-7^ K^esRv'y ^ 

SSlil X 1 o20s^-c-fe5. 

I d 0 2 2] 2fcir>T'. ^SiWm9m<Dm^(o^^mi^± 

2^5S^^$ix5, SAiamffi 1 2 (iOSB(r)?fe 

a^s^iiJgoi»*^S:ffofc^. 8 7ot:sft©r 
v-^--T (NH3) ;ef;^#fflmT-6 0S>SSro*i3lfsa 
ft (RTN) S:tTi/\ SiSaaSl 2^BJC^0. 
5nmaKcOv'y=yg{t^ (EI/T^^-f) Srfl^^U L 
PCVDfetCfc!?, :^®lc;^ff6nmSgro->y 3:/^ 
{k^ (la^-ar-f) %m^Ltzm. 8 5 OtSScD^^'- 

A#fflm»c 3 0 ^m&mt. y =1 vs^k^roSEicfi 

y =" y)«mitJgi¥ 5 n mn&omAfmm 1 a . 
•t-5. ^V^r, :^ffi(C«iJf 1 5 0 nmSgONS^)^^ 
•yU^^vm (lil^-tir-f ) 5r?gj5fe U. 7;i- h u- v?;^ M 5 

10 0 2 3] iJciC, mi (c) ©iplC. hUv?;^ 
H 5 ^Jr^iLfc^lc^^y.-feyuSBSrSpi^lc^;^-^ 
U'i^;^ h 2 5 SrJFML, Z(Oy:t h ^^'yT. h 2 5 5:^;^ 

^ t L-cm 1 rospfl^gdsi 0 i^tAmm (hf) g 

9 5rSttJ$-fr5o ^<bK^K (HF) ^fS^ffii/^fcS 

m 1 ro^^i^s^ 1 0 im^-ti> BPS GKt ■> y 



JO 

^yS.iW:2t<r):^yi-y^mS.mt, BPSG:->y 
^>gftS= l 0 0 : 1 gSt^C ?) , 3 0 0 nmS^O? 
BPSG^Sr^ifSOlCS OnmSgWv-y aV^-ft 

<r>$^ 1 1.0 :i h i^v^ 

[0 0 2 4] fito, •y})^ym\M9m^t><o\cy'])=i 
ymmiFs^\ mu^mm: (hf) ^?«{cj:si?a:3/ 

^JI 5 0 n mSJ!(^ L P C V DfeJC J; 5 HT 0^$r 
ffiVV ^JE^+S^y^y^fCtt. a;': 6 0 0 P a (7)^ft. 
(HF) i:£E;fj3 00Pa(D7k^M (H2 O) 

i»?r«^-r5 BPS Gflicoi^ y = yitfb^fcstf 5^ 5/ 

f'^'/itStt 1 0 3 mn&t ti^. y^->\^ YmcMA. 

1 w^rigffiftM 1 0 ^^^fc^it 5 r t iisx-# 
20 [0 0 2 5] jSfeic, hu-:;;^ f-2 5iJ:-7;^^ i: ur 
■> y = y^-fbM 9 J: u«® 1 ro-> y = v^ftM 8 SrJMi^: 

:r.y^y^^<y^ \^X. ^ItDv-y ^y^ri::^8^-F,J5E 
^(i, ^■'17-2 sow, 0 0 (mTorr) 69 

■e, 7/w=^v (Ar)-;<f;^5:^E-ty7-;<f;<i:U hy ■ 
7;U^D • V (CHF3 ) irv" h7 • 7/U:tn • y 

^y (CF4) ■M:^-^3:-y^yir:a:^t\.x''nt>i\.i,s. 

|fjx.tfCHF3. : CF4. : Ar = 4 Osccin : 4 Osccm : 
30 8 0 OsccmXh^o 

[002 6] znb^'y'J^ymm^ifimin 
■yy 3y^{b^i4^f)/i5f-Y h'f?ir-f\^i Komm^^ 

t/^ {'yV ^ym^b<r>mc%i<D'y^) z'ym'iM^ii^^ 
a-rs) ro-c->y ='yg-fk^9icj:5S-g-y-^'mo 

9 ic J; 5^*'g-;is^4-r'5^ttt, 7;^- h Uv?^ h 2 

^Icyf•y/^rffil,^•C■>y3yg^[:JgS:B^i^ . 

::i^lcJ; fj-y--!' K^';j~/n 7w{|)|||cv'y 
g{blg 9 ;4sa#t5 ^ i < )i5, 
[00.2 7] m^X. mZ (a) roJ:5«C, 7d-hU":^ 
>^ h2 SSrli^i LT;4»?>N'J'ai/i^^3*5j;t;^^-y-fe 
>'i'S5S:S9 7;i- hSl 6 5rJg^L, yirYvi/ 
^h^l6, •y-'f Ke';j~/H 7, ^oitfy-hmSe 
BSr-7;^i5'(cLfc5t*^ro-<:fyaAlcJ:!?, N+ Sffi 
1 8 ^ff^^t^o P'?^/^m«2&S 
^BiJ©7;j- huv'x (la^-fr-f) $r-7^^i'(CLfc2- 
50 ^ftjSnv (BF2 ) ^<D^:ryaAlwJ;!P. P+ Sfe 
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"mm^ (igi^*-f) ^m^-tio rtuci'?. i^iaiHi 

ifggi5(Ci3I^^T. NMOS h7Vv';^^'i: PMOS 
.10 0 2 8] (JclC. 1112 (b) (OipfC, yjthU'J^ 

P!>i/W2'^ciiJj;t;!N!>i/U3^®;4^b(?)^2© 
Mr^m^l 9SBO«$tt8 0 0nmSgr-foS, M 

2©irBmg:^i 9i±, ■esjttfftfi-eroLPcypfeic 

J:5->y ^Vi^^tM (HTOK) trWHTOM^S^ 
BPSG^ii5>ib«Jl£$Ti/^5o CWHTO^Sr^ltS 

iWii. SftMffiil;® 1 4fcj:a«y- hmse a, e b 

i B P S G)^i6^?>«l|, JHn v^;55;F^#)ii£Stl^'-teit 
J^co^-yi^^ifj^^ .(CHF3 . CF4 ) i^^tc^^ 

mm 1 9 ICJi^^-rS, :^®»cMJ? 1 0 0 nmS^ON 

^2.2, =iy^'^ h?L2 3, 7/U5 = ^'ABB^2 4^5 
[0 0 2 9] Z<Dmm:)7m\CXtHf, 

[00 3 0] Sfc. l.'DXim.VyV'JT.^n'f^ 

hmMvnb^y^ ^ h^-yurticsttj^tifci^y 
SSa®roS^I6{t^5ri^i^5fc*<o^bk*i! (H 



0~2 0nmaa[^yf->'^'^tl-S::i:IC/ioTfe, ^ 

[ 0 0 3 1 ] HI 3 S 4 2 co^iSj^l^S: 

?i5ffioSiit;^i£{ciJv^T, iI3 (a) , (b) rois 

l±« m 1 CiUJgJg^roli 1 (a) , (b) (DiMtmC 
10 -efcS, ^LT, HIS (c) ®XSJitit>Ttt, 03 
(b) roxS{c*ji1-57;*- huv^T; H 5S:^(Dt4^ 
^ ^ i LTM 1 (DMmtmm l O ?r^^bfc*® (HF) 

[0 0 3 2] ^\i^X\ Vir h Uv^^^ h 1 ^^k^T-i; h\. 

T , v- y = ygft^ 9 stj'm 1 w y 3 y^^ts s -km 
i<S:ij/9^/^y^' LT. Miro-yy ayK{t:M8^^t>/^5 
f-Kl 7?:ff$fi£-r5, ^-LT, 1114 (a) Wi^l-l. 7 
K^v';^ H 5S:IS**LT;5^?5N5'=:/i^it3Jb'J;Of 

huv?^ mie, f-'f h-'?;^— /H 7. fciUt-y- 
hSffi 6 B ^v;^ ^' Id Ufcfltft^W^' J^yaA^C ±19 . 

lCLfc2^l:*'ny (BF2 ) ^W>r^yffiAlcj:!9, 
P+ aat5:S« (Hi^-frT) SrJg^K-rs, rixicj; 
19. ^ialeJKg8(c*^^^-C, NMOS \-yVi>7,9 h'PU 

[0 0 3 3] L;4»5^. 114 (b) COXS{^:^il/^•C. El 
30 2 (b) dlSiP^lc, bfj/ >i^3y^^ h7L2 05: 
%2<r>mWtW§:\ 9lc:g3P L, h^2 1 

m^ti. $?>(c. ^3oirBiite^2 2, 3y^^ 

[0 0 3 4] m5Rum6t±^^^(Df^3<Dm&Bmi 
T.mm\z^-rwimmvhZo ms (a),~ (c) ami 

(a) ;!i^6,iiI2 (a) ST'OISi: 13 CT'feS. -f'i^^ 
05 (c) (OXS(ci>i>Tli, NiJ'ai/u^Jf 3 4b"J: 

7;*- hl^v';^ h^l 6, f-'T Kf?;i— /-H 7, fcit;-/ 
40 -hmS6B5r^^^(ctfcfltS*|ro't':4-ygEA»ciJ; 

t) , atfcfcS^iS 1 8 km^-ri>o $ f>ic. P = 
. '\^m2kWmny^ V L'i^^ (El/T^-tir-f) Srv 

>^^'lCLfc2^t:JKuy (BF2 ) ^<o-(':*-yfiEAlcJ: 

!9, P*5lfef:^Si|t (Hljj^-tt-r) kM^t^o 

iU, JiaiH]?§^l5Jc:fcl,iT, NMOS h^yv'^^tP 

MOS \-7yy7.-^t)m^^iii>. 

[0 0 3 5] L;ii^5^, 06 (a) (Oi^fC, 7;i-hU 
h 1 6 arlS^im. ^SIc^M^'^y (T i ) k^y< 
■y^&KXmm^. yyTiiil^, (RTA) feliJ:?)8 0 
so' o~9 0 0t<^ja^©g»#ffl^-ei OS^SSwAitS* 
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(T i s i) 12 6(c^Mi-s, -et-c, y-f-A^m 
im4.<D^m'^ 1 ©ir^^ifeg® i o ©gs© i 5 

(0.0 3 6] 06 (b) ©i^lC, ±m\cm2(D 

5 0 0 coiaST-ro^tffi c V D J; s -> y = . 
{kMirro-zy =vK{t:SS:S5 B PScmA^f^mpSt.^ 

3i)5<, ^2(oflFB^jgs^ro5Faftri, iiitBPSGK^ 
8 0 0~9 0 0t©taa-C3 0.^i-aSy ^B-^iirs- 
iJcJ: DfTp^is. z<Dmmmm(o^icfi, bpsgji 
&*i«$-y:fcsii8 0 ox^m&(o^mnm%v 1 o#s 

SfOtLjtiyaSSryvyilifi (RTA) mic^fon-oit 
'JS:^(Dit^^W.Wm (CMP) felC-CBPSG 
mi:WmLXW-mcl,tz>) . ^sSi/MiBPSG^SrJ^eS 

RTAfclC<ti5tLiSfi^a;SLfcm, v'y^^J'ii'W . 
W.lSJkmBmi::!^i:y='-h&\cJ:'OM^b, 5 0 0t 

b ic, r B 2 (OirBl^ik^ 1 9 Sr 

M^rascpux. 6£>ii;j5fo 19 , ^ 1 j^yf^ 2 (ommmmt 

10 0 3 71 iSfetC. N- Sifcftl 7StJ5N+ g/fctS:! 1 

fc, m2(DMm^i&mml 9(r>m0.:fjmtmmcLxm3 
^<«sts^gi5^$$n5o rro|lig?l^^i•c(4^ mm 

IalK(7)ti:S!cSS®5:->y-y-'(' K-ft:LT5"^>->y f-'f K 
Ji^fflliJtgf LT 2 ~ 3 fflxS r t 

[0 0 3 8] m7Rxfm8tt:^^m(of^4o^mmm^- 
BmmKm^Ltc^mwMX'h^o 5fe-f. m? (a) « 

ct 9 »c. mfE^^ffiff^ffii ll^lc, PS'> y = >S« 1 

:fe®tvy =ivg{t:M (ll|:T^-fr-f) ?r-7>;^'(cL.fc 
^S'^V^jCj;i9N^7x/l'3S®^-^*fcP!J'i/U2^ . 
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, ®w^^-?i^fie^S®^}c©;z^v'y ^y^^k^Sraat 

5, huv?^ hJK5:^^L)5:^, ^©LOCOS 
®{f:SrfTV\ N!}'iyU3«®Sr^*fcP!?i;U2Stg« 
®«*^55-gt®l^{cKJS 3 0 0 n mSSro 7 W --'I' m 

J; ►> llii: 1 0 ~ 1 2 n m@ 

mgo^^Sv'y = vj^ (m^-s-f) iMsi 0 0 nm 

10 sy-hSffieA, 6B, 6c>km^th, rr-e, ^ 
-hSffiecd, p'^y-(?>'i^ggcotfy 

[0 0 3 9] mc^ N^:^/\^m3moy:t hu^:y:^ 
(IH^-tirT) S:-e;;^i:^(cLT. 40k eV, 2x1 
Ol3cm-2s^(^j^ (p) cO-r;^-:/aA^ffV>; N" S 

/^v-yy (S i H2 C l2 ) iT>^-r (NH3,) i 
LybLPCVDftiCj:i9, JgifSOnmg 

S (S i (OC2 H5 ) 4 ) ;(f;?^i3J^;^7Y>' (P 
H3 ) t hy^^/u^Ku-^ h (fi (OCH3) 3 ) ;(f>^ 
tmm (O2 ) ;</:^i:^I^if^(-;<f;^i:LfcLPCVDfe{c 
J: 19 . mi¥ 3 0 0 n xcmM(0 BPS GMSr±SiC?g^-r 
5o 7 5 0-9 O.Ot;(??MST*BPSGJ^^y 
30 BPSGKSS?:^JaftLT^l(^irp1|&i^JPl 0 

[0 0 4 0] 117 (b) COi^lC. 7/U:^-n • 

^-^-l^%(D^y=^l^^^7. (CHF3 , CF4) 

(^IPaife^M 19, y 3 y gftj^ 9 :fo i 1 60 y 
[ 0 0 4 1 ] i5:fc, ±m\cm 2 <osr^«j^ 1 9 ^m^ 

P o./l- 2 Sffi^D ctUtN ^ 3 2 (Oflr^l 

l6^19Sffi(^;S$l^8 0 0 nmSg-efe5o 
2c0SF«1^^jSl 911. LPCVDSt;iJ;5KJi4 0 0 
. nmSg(^BPSGM;!i-^?g^$h.-CI/^5o :7 

» h?Ll l;d5?FJ^^ix5o Sc(/^T. H^v^;^ 



¥9-260607 



15 

^iLfc^t^y-zyy (S iH4 ) i37.ty*:^y^ 
> (PH3 ) :^:^^WM^^t-rhLPCVt>mcii 

9 > ^ 8 .0 0 n mSS«NS K-T" K^eaigv' y => 

igSfi 1 X 1 O20 c m-3S^-Cfe5, 
[0 0 4 2] jJcv^-c, §«amffiro?gfigro^Sli«± 

i^v- g^K{t:K<©6fe*^&tTofc^, 8 7 otea<oT 
v^^r (NH3 ) ;tf:j^#im-C6 0S>SgWt,3ifi^ 

( R T N) srff 1/ \ siisaiiffi 1 2 itmcmm- 0 . 

5 nmS^Wi/y nva^t:^ (El^-f) SrJi^fiSL, L 
PCVD&tCiiJ. ^BlcM/f 6 nmSgro->y 
Yt^ (H/Mr-f) Sr^^Lfc^, 8 5 0'CSg<D;^f— 
A#ffl^^c3 o^^SKBgu. i^y ^^'^'fti^w^glc:^ 

K^kicisK^kv/y =':/)!i (niTPit-f) iim^L. mt 

•> y 3 V^^JKif 5 n mSSwS4^»m 1 3 

v'l; ziivK (m^-ST) ^j^^u, 7;^ h ki?^ h 1 5 

fsv' y = ym, mmmm 1 3 ?rwi?>::i^ s/^v;/ uts 

[ 0 0 4 3 J iSfciC, m 7 ( c) ©J; 5 (C. 7;*- h I^Vt. 

«iraJ6^8 5r*^t7k*K (HF) ^jKtJ:5>j7sy 
haiyf-vZ-el^^L, v'y avgfb^SSrgtti^?* 
5o »^bk^®! (HF) ^^K5rffi^^fc^. Mltm2 

roiKifeftM$:«fig-r5 B p s GM t -> y 3 VS^I:^ 9 . 
tcDaij^f^^v^iigjtri. BPSG : v'y ^>s<h:K= 

100: iSSt'i?), 6 0 0 nmSS<OBPSGJ^* 
5<Olc:-5 0 nmSgcD->y 3 vg'ftlMS:;^ ^ s'^^* 

mm 8 !j Lfioj^aiiigggisom i <oir«i 

(00 44] v'y ay^-fk^sw^^t^oioy 3 
vs^ft^5rfflv\ (HF) mm\cm^:^y 

KffS OnmSgoJLPCVDfefCiSHTOK^ 
MffiMffia^j/^v^^litt, ffi;^36 0 0 PaW^t 
(HF) hBtsZOQ-? &(r>:/m% (H2 O) Srffl 
t^fcfiS3 0'CSS«*#Srfflv^tul^. miroira^ 
K5r«fi£-t-5 BPS GM® •> y 3 vKik^lCjtftS^ 5' 

f-viJ'isatti o3 y^-;^vmimA 

[0 0 4 5] 1^8 (a) (7)j;9tc, y^Yi^^y:^ 
V 1 S^^P^^t LTv'y 3V2{tJ^9fcJ;t/SlWv' 



y 3>K'ftM8A^?5^5f-'(' KlJ-ji— /H 7$:ff^AE-t- 
■5, gcV^T, 7;j- hui^;^ H 5SrB^*UT/i»e>N|?i 
3 43 i y * y -tr/ulfB 5 7 h u v^;^ 1 

7, ioJ;tJ«'/-hSM6^-7;;^^JcLfcafc*^cD'r:^-> 
SAlci 9 , N+ 1 8 ilimt^, $ 55 

?'^=.j\^m2-^W)m<r>y±Y\y''J:^vm mn^ 
*t*) i^:^^\CLt:2^tt^^xiy (BF2 ) 
10 VttAlcJ:?), p+ SfeiclfilJgc (Iil:5^i4-f) ^l^^t 
■5, rtLlcJ;!5. ^a@K^35(-*Jl/^T, NMOShyV 
v^^^^J'i PMOS h7>'v'^<5'AS?g^$tb5„ 
(0 0 4 6] ifcli. Ha -(b) WjiptC, 7;i-hUv';^ 
M 6 Ufc^tC. 3 «;i^^S^2 2 s- 

19. P!>i/L'2*®tJj;OfN!>ai/U3^E;5^t,ro^2© 
S^I6^^2 2^Sroig ^ in 2 0 0 nmig^T-feS, 
^ 3 rolTO^ 2 2 II, -PlxlJfSjaT'© L P C V D ffi 

ica^ii^v pymti^ (mom) tz(DHTom^^ 

20 5BPSGI^i^^tj«fie$tlTI/>5, r©HTO^i^^. 

psGmA^hm, ^^oym^^m^ms^^iisimi-^ 

^-yi-yifiiT. (CHF3 . CF4 ) 

Jl 1 8 Joit/y- base BlcS-t-5 = >';5'^ K?L2 3 

(0 04 7] :iroJ:plc:, .f j/msry;^ 
v'^ (OJllcEa-rS C O BS!l!iiic^;>< ^ y ir/uSr^-f- 

fet©mirolP^,^#^l 0i^¥±aft1-5i:ifclc^^ 

;i— /H 7 , y-;^^«St/ K t^f" >®« 1 8 L 

^■■miiW- h«gicj: '5±D5ra^ffi!)lllcA'5ii* 

40 /ii<^j;9ic-c#5it^>icf J/ h,ii2 \ ^mm%%\z. 

^nv-:^ - KWVffitSl 8d5>*y-feyKO?i?^gfiSf(?D 

1 2<03iy^y^r;j5§^{c/i5t|5)^|c:^j2[B]^^ j,^ 
> v^^ J; 5 L # V ^fimEEWfiT^ 

so /iS. 
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[004 8] w±ro^ili6Ji^ffiic itvtf, iK'Tilo k% 

^JiaSIrS: 8 0 0 1~ 9 5 0'X;Sg(DS*ICT?e5l5(O 4 
(1 2 0^-3 05i-) saWM1-5::tis-c-# 

I Q 0 4 9 ] tfc, ^2 Wxd^ll, VWrnn^^ K 
if-t'n |c»x?jtL5 r t T-feSo J; 5 L D DM h 

m2«^S!^«M:^143:5'^>'^iS^^STt, mi 
[0 0 5 0] $?>tc. maroja^tt. t's' hJSSrSftt 

^ a ^ t v'^' t y- h ttffi t com 1 iit;^ 2 roirsiife 



(10) 

J8 

[0 0 5 il m4«73^^f±, y-;<.*jJ;t/KU"<v^^ 
lc*J(t5^S5iSr?e5fe<0 2 ~ 3 %aSlCf£Tt5 C t 

mow^m^m\ci-^yi/-^)i-^. k (t i s d ^<os 

(0 0 5 2] 

(Do ■tbmtwmn&'^ey mnymt f£mmmim 
r) m±x'^ , ^a<o l d Dmrni^^nmc 

[I21®wffi*;ilii§g] 

m 1 ] 1 ^3llifiJi?^SiS^ISJlB^o^%t^:ro i 

[1112] if.%m(o^i(r)mmwM^T.m^\zi^-r^(r)2 

[m 3 ] :$.^m<r>% 2 (^>ll:ffiJI?ffi5:XgiratC/T%-f-^:0 1 
m 4 ] *:«iq<om 2 <r)-mMm^TMm.\C7Pir^(D2 

[in 5 ] 3 (r>mmmm^^iLm^\c7p-r^(D i 
[06] *i!?g<^m 3 <D-m&wM^T.mm\^7f^t^<n 2 
[0 7] ^^mo^^Anmmmmmwm^Tf^-r^ni 

40 T'$>5, 

[me] *^M«m4«iiiSfl^iiSrisJii(c*i-^ro2 

[0 9] S£*ft*P©S]i::^fe^XS«IlC7p-f^:ro 1 

[010] %^minmk-)jm^iLmmc7r^i-^<r>2x 
[^^^wmi^i 

1 ps->y=iyS;g 

2 P'>a.;u 
so 3 Nc>i>'^ 
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.9 c/yn^-a^t:^ 
•10 ^1 (DMWi^MM 

1 3 m^^BB 

1 4 «4>*f^«S 

15, 16 y:t V l^i^y^ h 
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1 7 h'^t-/i^ 

1 8. a«r^ mm^mh 

19 ^2(^flf«1|fe»ig 

2 1 fcfj/hi^ 

2 2 m2(Dsmmmm 

2 4 T/U^Ei^ 

2 5 y:th V-yT. \ 

2 6 f-i^^^/v^yf-^ Kl 
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